Managers rarely receive targeted safety and health training, despite the belief that management support is important for a successful workplace safety and health program. A pro· gram evaluation was performed on an ergonom· lcs workshop for managers attending an Indus· try association conference. The goals were to determine whether the conference was an effective setting for the training, to assess whether the training led to an increase in participants' knowledge and ability, and to determine whether participants could use what was taught in an applied exercise. The majority of partici· pants (97 % ) believed the conference was an effective setting for the training. Participants' knowledge and ability to identify musculoskele· tal risks increased significantly following the training. Additionally, participants were able to
Managers rarely receive targeted safety and health training, despite the belief that management support is important for a successful workplace safety and health program. A pro· gram evaluation was performed on an ergonom· lcs workshop for managers attending an Indus· try association conference. The goals were to determine whether the conference was an effective setting for the training, to assess whether the training led to an increase in participants' knowledge and ability, and to determine whether participants could use what was taught in an applied exercise. The majority of partici· pants (97 % ) believed the conference was an effective setting for the training. Participants' knowledge and ability to identify musculoskele· tal risks increased significantly following the training. Additionally, participants were able to ABOUT 464 identify musculoskeletal risk factors and suggest solutions during the applied exercise. Occupational health nurses should consider trade association meetings as a venue for educational training sessions and for disseminating their research results. 0 ccupational health nurses have experience in a variety of skills, including education and training. However, much of the safety and health training is directed to workers. Safety and health training aimed at management is not common. In a review of the Ii t~r~ture, only one study was found that both targeted trammg for managers and evaluated the training. In that study, managers were taught how to use the National Institute for Occupational Safety & Health (NIOSH) lifting equation (Godbey, 2002) . The training was evaluated and the authors found that trained managers could make better decisions about the amount of weight a worker may lift safely compared to untrained managers. Other researchers have described different approaches for targeting management with training related to occupational safety and health. Hlikkinen (1995) described a "learning-by-doing strategy" using innovative l hour safety programs targeting executive management. This strategy focused on initiating or reviving top management's interest in safety. Stubbs (2000) argued for an approach that taught occupational safety and health to management students as part of Master's of Business Administration programs. The authors reasoned that attitudes toward occupational health and safety should be shaped early in managers' careers.
This article presents an evaluation of an ergonomics workshop targeted for managers attending the Kitchen Cabinet Manufacturer's Association (KCMA) 2002 Annual Management Conference, Exposition and Plant Tours, in Bellevue, Washington. The workshop consisted of a training session focusing on musculoskeletal risk factors followed by an applied exercise to identify potential risk factors during company tours. The aims of the evaluation were: • To determine whether the association conference was an appropriate setting for ~eaching.
managers with occupational safety and health mformatton. • To assess changes in managers' knowledge and ability to identify musculoskeletal risk factors following the training compared to before the training session. • To determine whether the training provided managers with the necessary tools to identify risk factors in an actual manufacturing setting.
This information is important for occupational health nurses to aid not only in program evaluations, but also in expanding training efforts to broader audiences.
METHODS
The workshop was conducted in conjunction with KCMA's annual management conference. Conference attendees included manufacturers and suppliers in the cabinet manufacturing business throughout the United States. The conference agenda included a day and a half of educational sessions and exhibits, followed by 2 days of company tours at four cabinet manufacturing plants and one sawmill. The primary purpose of the company tours was for participants to see the operation of member companies firsthand. Managers were asked to identify musculoskeletal risks as an additional exercise during the tours.
Ergonomics Training
An industrial hygienist experienced in ergonomics presented the 2 hour training. The definition of ergonomics, the cost of musculoskeletal disorders, and the benefits of ergonomics were discussed in brief. The focus was on the identification of six musculoskeletal risk factors. The training was simplified by concentrating exclusively on identification of risk factors. The effect of duration, frequency, and intensity-issues influencing whether a risk factor may lead to injury-were not incorporated into the training. The six risk factors taught were: • Awkward body postures of the head, neck, back, and wrist.
• High hand force associated with pinch and power grips.
• Repetitive motion of the body. • Repeated impacts of the hand. • Awkward, frequent, and heavy lifting. • Vibration of the hand and arm.
Each risk factor was illustrated with line drawings, photos, and video clips. Participants were led in exercises using pencils and binder clips to teach the effect of NOVEMBER 2003, VOL. 51, NO. 11
What Does This Mean for Workplace Application?
Occupational health nurses are In a key position to educate company managers about occupational safety and health. Industry trade association conferences provide a unique opportunity for educational Intervention with company managers. Working with industry associations provides opportunities to assist multiple companies with their occupational safety and health programs. Occupational health nurses have the necessary skills and expertise to address broad audiences with safety and health Information, and should consider expanding their safety and health programs to Include collaboration with Industry trade association conferences.
hand posture on hand force. The six risk factors were reviewed using video clips of three case studies. The case studies included apple sorting and grading, manual material handling in a warehouse, and drilling wood with a power drill. Participants were able to practice identifying risk factors by commenting on the case studies in a group discussion. A before and after study design was used to evaluate the training. Surveys were administered immediately before and after the training to assess changes in partic· ipants' knowledge and ability to identify musculoskeletal risk factors. Surveys were pilot tested prior to administration. A convenience sample, not including representatives of the kitchen cabinet manufacturing industry, was used for the pilot. Six questions were repeated on both the pre-and post-training surveys. 1\vo questions asked participants to rank (using a S point Likert scale) their perceived knowledge of the risks for musculoskeletal injuries as well as their ability to identify risks in their own company.
Additionally, participants' performance on four knowledge based questions were compared before .and after the training. One knowledge based question was open ended and asked participants to list three risk factors for musculoskeletal injuries. The other three questions were in multiple choice format and were designed to test knowledge of awkward wrist postures, awkward postures of the upper extremity, and high hand force. 1\vo of the knowledge based questions were scored with one point awarded for each correct response up to a total of three points, and the other two were marked correct or incorrect. In all cases, a response of Don't Know was counted as an incorrect response. Participants' pre-and post-training responses were analyzed using Wilcoxon signed ranks test (for ordinal variables) and McNemars test (for categorical variables).
The pre-training survey also asked respondents to list their job category (multiple choice or list other) and indicate whether they had ever attended ergonomics training (yes or no). In the post-training survey, participants were asked to rate the training (poor, fair, average, good, or excellent) and to indicate whether they thought the management conference was a good setting for a presentation about occupational safety and health (yes or no). Response frequencies were calculated for each of these questions.
App/IBd EXBTCISB During Company Tours
Company tours have been a part of the annual conference for some time. Two cabinet manufacturing companies agreed to allow participants to complete observation forms during their facility tours. The observation form was a one page checklist of the six musculoskeletal risk factors discussed during the ergonomics training on the previous day. Using the checklist as a guide, participants were asked to identify jobs in which they observed musculoskeletal risk factors and to list possible solutions for reducing the risks. Additionally, the observation form contained questions related to participants' ability to identify muscutoskeletal risks in their own company {using a 5 point Likert scale), their intention to apply this training to their own workplace (Yes, No, Not Applicable, Don't Know), and whether they had attended the previous day's training (Yes or No) .
RESULTS
A total of 237 representatives from 95 companies registered to attend the annual management conference. A total of 113 participants represented manufacturing companies. The remaining 124 participants represented suppliers and component manufacturers exhibiting at the conference.
Ergonomics Training
Sixty two individuals participated in the ergonomics training. Of those in attendance, 37 (60%) completed both the pre-and post-training surveys. Most of the respondents were plant managers (32%), operations spe-cialists (19%), and company presidents (14%). The remaining 35% described themselves as sales representatives, various supervisors and managers, an owner, and a safety and health officer.
Thirty five (97%) of the 36 who responded believed the conference was an appropriate setting for a presentation on occupational safety and health. The majority of participants rated the training as Good (57%) or Average (30%). Three individuals (8%) thought it was Excellent, one thought it was Fair, and one other thought it was Poor.
Participants rated both their perceived knowledge and their ability to identify musculoskeletal risk factors si gn~fi cantl y higher following the ergonomics training, in relation to their ratings before the training (see Table 1 ).
~dditiona~ly,
participants' p~rformance on all four ques-10ns designed to test their knowledge significantly improved after the training compared to their baseline performance (see Tables 2 and 3) .
Seven of the participants ( 19%) had attended some type of erg~nomics training in the past. Participants who h~d no p;ev1ous er~ono~ics training had statistically sigmficant mcreases m their scores on all questions following the training (i.e., relative .to scores before the trainng). I~ ~on~ast, particip~ts who had attended ergonomics tr~mmg m t?e past did not show statistically significant mcreases m scores for any of the questions (see Tables 1, 2, and 3).
Applied Exsrc/SB During Company Tours
Fourteen individuals completed the company tour observation forms. However, because none of the forms were filled out completely, the denominator used for the percentages described in this section varies. Sixty six percent (8 of 12) had attended the ergonomics training the previous day, and 63% (5 of 8) thought the company tour was an effective setting to apply what they had learned in the training. Seventy three percent (8 of 11) indicated an (11.um.11.B.c al 11acJ.lciJJ.aat1. 111.c intention to identify musculoskeletal risks in their own company. Nine participants rated their ability to identify musculoskeletal risks at their own company as Some Ability to Good Ability (3 to 5 on a five point Likert. seal).
During the company tours, respondents identified musculoskeletal risk factors in a total of 39 different tasks. The types of risk factors noted were those taught during the ergonomics training and included awkward body posture, hand/arm vibration, high hand force, repeated impacts of the hand, repetitive motion, and lifting. A total of 21 solutions were offered for the 39 tasks observed. Respondents observed job tasks and risk factors such as: • Bending of the back during cabinet assembly. • Hand vibration during orbital sanding. • Repeated impacts of the hand and high hand force at the computer controlled router.
• Heavy lifting at the panel saw and in cabinet assembly.
Respondents suggested primarily engineering solutions, rather than administrative or personal protective equipment. The engineering solutions offered were reasonable, such as lowering cart heights and raising work surfaces.
DISCUSSION
In collaboration with an industry association's annual management conference, an ergonomics workshop was provided to managers in the kitchen cabinet manufacturing industry. An evaluation of the workshop was conducted with three main goals. The first goal was to determine whether the association conference was an appropriate setting for reaching managers with occupational safety and health information. Because the majority of training participants included plant managers, oper- 
Comparison of Managers' Preand Post-Training Performance on Knowledge Based Questions
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Post· Training Numbsr Corrsct (%) Numbsr Corrsct (%) ations specialists, and company presidents, it appeared as though the target audience was reached at this conference. Moreover, the training was well received, and the managers agreed that the association conference, which typically focuses on issues related to production in the industry, was a good setting for a presentation on occupational safety and health. Several studies related to workplace organization have highlighted the importance of management support in successful workplace safety and health programs (Cohen, 1998; Habeck, 1998a; Habeck, 1998b; Shannon, 1996; Shannon, 1997) . Nonetheless, a review of the literature found few occupational safety and health training programs targeted for management. This may be caused by a gap in the evaluation literature, or may be attributed to the difficulty in reaching managers-particularly an industry-wide group. Although occupational health nurses are often in the position to reach individual company managers with safety and health information, an industry-wide training program designed for managers is generally not typical. Results from this program evaluation indicate that an effective way to reach an industry-wide group of managers with occupational safety and health training, is to bring the training to them in settings where they typically convene, such as. a~soci ation conferences. Offering safety and health trammg at management conferences provides the opportunity to expand the role of occupational health nursing, and to have un effect at the industry level.
Ergonomics Training
The second goal was to evaluate the effect of the training by assessing changes in managers' knowledge and ability to identify musculoskeletal risk factors after the training relative to before the training session. Results of the before and after analysis demonstrated that participants' knowledge and ability to identify risk factors for musculoskeletal injuries significantly increased after attending the training session. Increases in knowle~~e and ability were also found among the subset of part1c1pants who had attended ergonomics training in the past; though these increases were not statistically significant, they were most likely due to small numbers and a high level of baseline knowledge.
Although the results of the before and after analysis were encouraging, two possible limitations exist. First, only 37 individuals filled out both the pre-and post-training surveys, resulting in a response rate of 60%, indicating that the participants might not be representative of the entire group. In addition to response bias, there is some indication that logistical issues, such as participants leaving the session early or arriving late, may have affected the response rate in part. Although 37 participants completed both the pre-and post-training surveys, three additional individuals filled out the pre-training survey only and five filled out the post-training survey only. If these eight individuals were removed from the denominator, the response rate would increase to 69%.
The second limitation was that changes in knowledge and perceived ability were only assessed immedi-468 ately following the training. It is unknown whether participants retained their knowledge or whether they applied what they learned during the training to create positive change in their own companies.
Appllsd ExsrclBB During Company Tours
The final goal of the evaluation was to determine whether the ergonomics training session provided managers with the necessary tools to identify musculoskeletal risk factors in an actual manufacturing setting (i.e., on the company tours). It was planned to match managers' responses in relation to their perceived ability to identify musculoskeletal risks on the company tour observation forms to their responses on the pre-and post-training surveys. Unfortunately, this portion of the evaluation could not be conducted because of an inadequate number of observation forms.
Reasons for the low participation rate are unknown, but most likely stem from managers' prioritization of learning about the operation of member companies over completion of the applied exercise. Nonetheless, the majority of those who completed observation forms thought the company tour was an effective setting to apply what was learned in the training session and indicated their intent to apply their knowledge in their own companies. Participants were able to identify at least one task in each of the six musculoskeletal risk categories, and they listed possible solutions for more than half of the musculoskeletal risks noted. Occupational health nurses could apply similar exercises within their own companies, perhaps with current safety walkthroughs, developing solutions mutually with management.
The ergonomics workshop was designed to combine the training session with an applied exercise to reinforce what was taught. Combining educational strategies such as lecture, audiovisual aids, and opportunities for skill development are appropriate for adult learners (Green, 1980) . In a more recent study, adult workers preferred ~earni ng through demonstrations and evaluating job risks m the shop, in contrast with traditional teaching methods (Albers, 1997) . Although the authors were unable to quantitatively assess whether the applied exercise helped ~ana.gers feel more confident about their ability to identify nsk factors, the responses from individuals who did participate were highly encouraging. A summary of the observations the participants made during the tours was compiled and mailed out to all conference attendees. Although the list was not all inclusive, it can serve to raise awareness of possible musculoskeletal risks in the cabinet manufacturing industry.
CONCLUSIONS
A partnership with an industry trade association was used to reach management with training focusing on ergonomics. The audience, consisting primarily of company presidents and senior managers, believed the industry association's annual management meeting was an effective setting for safety and health training. The training was well received, and moreover, participants' knowledge of musculoskeletal risks and their perceived ability to identify these risks significantly increased as a result. Company tours held in conjunction with association conferences may be a useful way to apply what is taught in training. Occupational health nurses and other professionals should consider using trade association meetings as a setting for disseminating their research results and providing educational training. anuscripts Take advantage of these benefits:
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